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Abstract

The primary objectives of the thesis work are to develop newer classes of catalysts to carry out industrially important processes. The newly synthesized catalysts have been characterized by using a wide variety of spectroscopic (NMR, IR, UV-vis) and microscopic (TEM, SEM, AFM) techniques and subsequently their efficiency for the transformation of selective chemical processes have been looked into.

Chapter 2 deals with the synthesis of catalysts via the anchoring of anionic ruthenium
carbonyl cluster, [H3Ru4(CO)12]– onto the triethylamine modified (3-chloropropyl)
trimethoxysilane functionalized MCM-41 and poly(diallyldimethylammonium chloride)
[PDADMAC]. The catalysts are effective in performing chemoselective hydrogenations of –CH=CH2 and –CHO groups in nitrostyrene and nitobenzaldehyde, respectively and
hydrogenation of –CHO group in cyanobenzaldehyde.

Chapter 3 describes the development of chiral catalyst via the anchoring of anionic
ruthenium cluster, [H3Ru4(CO)12]– onto the cinchonidium modified MCM-41 support and to scrutinize the efficiency of the catalyst for the asymmetric hydrogenation of methyl pyruvate to methyl lactate.

Chapter 4 highlights the preparation of a platinum precatalyst via the anchoring of [(η3-
C3H5)4Pt4Cl4] onto the -(CH2)3NH(CH2)2NH2 functionalized MCM-41 support. The catalyst has been tested for the hydrogenations of o-, m- and p-chloronitrobenzenes to the corresponding chloroanilines with minimum dehydrohalogenation.

Chapter 5 describes the use of water soluble polymer, poly(diallyldimethylammonium
chloride) [PDADMAC] as a support of silver and platinum nanoparticles where metal
nanoparticles are developed via the reductions of AgNO3 and H2PtCl6 by using NaBH4. The catalysts have been used for the reduction of 4-nitrophenol to 4-aminophenol using NaBH4 as the reducing agent.

Chapter 6 deals with the synthesis of hydroxyapatite ([Ca5(PO4)3(OH)]2) supported
palladium(II) molecular-catalyst using [Pd(COD)Cl2] (COD = 1,5-cyclooctadiene) as the
metal precursor. The effect of the catalyst for the Suzuki Coupling reaction has been
examined.












